The kinetics of hybridization of pigeon globin messenger RNA with complementary cDNA synthesized by means of AHT reverse transcriptase is complex. Addition of poly A or poly U in excess to the reaction mixture normalized the kinetics. It is concluded that association of the complementary homopolymeric regions of mRNA and cDNA accelerates the complex formation between heteropolymeric sequences in a fraction of the molecules.
the column after RHA sorption was washed with elating buffer at 4«C and the elution was performed at 40°. This modification leads to increase in the overall yield of mBHA and reduces the rHHA impurities in the 9 S fraction. After additional centrifugation in sucrose concentration gradient ERA obtained sedimented as a homogeneous peak with a mn-rimum at 9 S (Fig. 1 Reverse transcriptase waa isolated from avian myeloblastosis virus as described in with small modifications . Transcription reaction was conducted in the presence of oligo(dT) and actinomycin D for 1 hour at 37°. UNA product was treated with alkali and precipitated by ethanol after the addition of 50 jig/ml of yeast tRNA.[ 3 H)<iGTP and pH]dTTP with specific activities of 1500 cpm/pmole were used as labeled precursors. In all cases besides those mentioned especially P H J G T F was used as a precursor.
The synthesized product (cDBA) had sedimentation coefficient 7 S, it's buoyant density in Cs o S0. was equal to 1.470 g/cm as already described .
Hybridization was conducted in 0.24 M phosphate buffer (PB) containing equimolar amounts of NagHPO^^ and NaHgPO^ with 0.156 sodium dodecyl sulphate in the final volume of 15 Jil» cDUA, mRHA (ratio 1 : 10) and other ingredients were mixed at 0°C or at 18-20°C and then annealed in sealed capillaries. After annealing the, hybridization mixtures were diluted 50 times with a buffer containing O.O3 M Na acetate pH 4.5, 0.02 11 NaCl and 0.03 mM ZnSO.; denatured DNA was added (25 yug/ml) and the mixture was treated 90 min at 37° with S 1 nuclease purified from takadiastase J . Undigested material was precipitated with TCA added to a final concentration of 1% (100^ug chick DHA was added as a carrier before TCA) and collected on membrane filters. Radioactivity was measured in toluene scintillator.
RESULTS
About 95% of the synthesized cDNA is sensitive to S 1 nuclease (Table 1) . After the self-annealing for 2 hours under hybridization conditions the amount of S.. resistant cDNA increases to 10-12%. Similar increase is observed after the annealing of cDNA with 28 S rRNA from reticulocyte polysomes. cDNA (1500 cpm) was annealed for 2 hours at 67° and treated with the enzyme (see Methods). To elucidate whether poly A sequences were copied in our experiments, cDNA synthesized in the presence of [HJdTTP was annealed with the excess of poly A and treated with S. nuclease. Up to 4056 of pHJdTMP incorporated into cDNA is protected from S. nuclease after annealing with poly A (Table 2 ) . Under the same conditions the sensitivity of pHJdGMP labeled product to S 1 nuclease remains unchanged. The latter observation proves that there is no unspecific binding of added poly A with cDNA heteropolymeric regions.
We conclude from these results that cDNA synthesized in our experiments contained sufficiently long poly dT sequences able to form hybrids with poly A and to become resistant to S. nuclease. As already shown in Table 1 Fig. 2) is plotted in the linear scale using the equation for the second order reaction kinetics (Fig* 2, insert) one can see that the initial phase of the reaction proceeds at a very high rate. This phenomenon demonstrates that hybridization kinetics between cDNA and mRNA is complex suggesting the presence of components with very different reaction rate constants. At least two components (or fractions) can be discerned.
One of them containing about 70% of the labeled material is hybridized at a moderate rate and the course of reaction is linear in the chosen coordinates. The reaction rate constant of the other, smaller fraction is so high that the course of its hybridization cannot be adequately described with the time scale (Fig. 3 ) .
The high rate of hybridization reaction between the fraction of cDNA and mRNA may be due to the interaction of their poly T and poly A sequences. If so this contribution of homopolymeric regions can be circumvented when the hybridization is conducted in the presence of excessive amounts of cold poly A or poly U. As shown in Fig. 2 The excess of poly A added does not completely prevent the increase of the cDNA resistance to S 1 nuclease hydrolysis when it is hybridized to mRHA under conditions described. About 15% of the cDNA (after the subtraction of 5% characteristic for initial non-annealed cDNA) becomes resistant to S.. nuclease even in the presence of poly A. At the same time the resistance after annealing with rRNA does not exceed 1-2% if the self-annealing of the cDHA in the same conditions is subtracted. At present we cannot explain why 15% of the cDNA becomes resistant to S.. nuclease after brief incubation with mRNA at low temperatures in the presence of poly A.
If to subtract from the hybridization data 15% and 5% resistance which are characteristic for non-annealed cDNA the hybridization reaction between mRNA and cDHA in the presence of poly A or poly U follows the second order reaction rate (Fig. 2,  insertion) . Hybridization of the mRNA with cDHA without poly A or poly U additions proceeds in the same way if 12 % of hybrids formed due to the interactions of homopolymeric portions of the molecules have been subtracted from the curve (Fig. 2 ) .
However as may be seen from the next table 3 these data do not mean that only 1256 of the cDNA molecules do contain poly T sequences. When cDNA preparation has been passed through poly Acellulose column approximately half of the molecules were bounded by the column. Independently it was shown that under conditions used only poly T containing sequences are retarded by the poly A-column. cDNAs containing poly T sequence are able to form certain amount (<~( 37%) of hybrids at 20° and formation of these hybrids is suppressed by the presence of poly A (Table 3 ) .
Contrary to that cDKA-mRNA hybridization sensitive to the presence of poly A was not observed at 20° with cDNA fraction without poly T (non-adsorbed on the poly A-column). However both cDNA fractions are able to hybridize at 67°. From table 3 one may see also that not all poly T containing cDNA molecules hybridise with an increased rate although the proportion of these molecules in this cDNA fraction is higher then in total cDNA. Probably the homopolymer effect on the hybridization of heteropolymeric sequences may be realized only in those cases where the latter are arranged by chance in complementary positions. Table 3 
DISCUSSION
The results demonstrate that the simultaneous presence of poly A in mRNA and poly T in the cDNA accelerates the hybridization of heteropolymeric sequences in a fraction of molecules and is responsable for a complex pattern of the hybridization reaction. Probably rapid interaction of homopolymeric region provided a "nucleation" facilitating more rapid interaction of heteropolymeric sequences. Hybridization of the main part of the cDNA is however not accelerated as seen from Fig. 2 . One may assume that poly A -poly T hybridization takes place in all cases but the exact fit of heteropolymeric regions is achieved only in a limited fraction of interacting molecules in the given experimental conditions. It is also possible that these molecules contain short poly T sequences insufficient to affect the hybridization rate of heteropolymeric parts.
